A comparison of the ability of Bellucia dichotoma Cogn. (Melastomataceae) extract to inhibit the local effects of Bothrops atrox venom when pre-incubated and when used according to traditional methods.
Bellucia dichotoma Cogn. (Melastomataceae) is one of various plant species used in folk medicine in the west of the state of Pará, Brazil, to treat snake bites. Many studies have been carried out to evaluate the effectiveness of anti-snake bite plants, but few of these use the same preparation methods and doses as those traditionally used by the local populations. This study therefore compared inhibition of the main local effects of B. atrox venom (BaV) by aqueous extract of B. dichotoma (AEBd) administered according to traditional methods and pre-incubated with BaV). The concentrations of phenolic compounds (tannins and flavonoids) in AEBd were determined by colorimetric assays. The effectiveness of AEBd in inhibiting the hemorrhagic and edematogenic activities of BaV was evaluated in mice in four different experimental in vivo protocols: (1) pre-incubation (venom:extract, w/w); (2) pre-treatment (p.o.); (3) post-treatment (p.o.); and (4) AEBd (p.o.) in combination with Bothrops antivenom (BA) (i.v.). To assess in vitro inhibition of BaV phospholipase A₂ activity, the pre-incubation method or incorporation of AEBd or BA in agarose gels were used. The effect of AEBd on BaV was determined by SDS-PAGE, zymography and Western blot. Colorimetric assays revealed higher concentrations of (condensed and hydrolyzable) tannins than flavonoids in AEBd. Hemorrhagic activity was completely inhibited using the pre-incubation protocol. However, with pre-treatment there was no significant inhibition for the concentrations tested, and with the post-treatment only the 725 mg/kg dose of AEBd was able to inhibit 40.5% (p = 0.001) of the hemorrhagic activity of BaV. Phospholipase A₂ activity was only inhibited when AEBd was pre-incubated with BaV. BaV-induced edema was completely inhibited with pre-incubation (p < 0.05) and significantly reduced (p < 0.05) with pre- and post-treatment (p.o.) for the concentrations tested. The reduction in local edema was even greater when AEBd was administered in combination with BA. The SDS-PAGE profiles showed that several of the BaV protein (SDS-PAGE) and enzyme (zymography) bands were not detected when the venom was pre-incubated, and Western blot revealed that this was not caused by the AEBd enzymes observed in the zymogram. The "pseudo inhibition" observed after pre-incubation in this study may be due to the presence of tannins in the extract, which could act as chelating agents, removing metalloproteins and Ca²⁺ ions and thus inhibiting hemorrhagin and PLA₂ activity. However, when administered according to traditional methods, B. dichotoma extract was effective in blocking BaV-induced edematogenic activity and had an additional effect on inhibition of this activity by BA.